Carbachol phase shifts the circadian rhythm of locomotor activity in the Djungarian hamster.
The effects of light on the circadian system may involve the neurotransmitter acetylcholine (ACh). The purpose of the present study was to determine whether carbachol, a cholinergic agonist, mimics the phase-shifting effects of light on the circadian rhythm of locomotor activity (CRLA) in the Djungarian hamster. Phase response curves (PRCs) were measured for blind animals injected intracerebroventricularly with either vehicle or carbachol at different circadian times. Carbachol produced significant phase delays in the CRLA when administered at circadian time (CT) 12-16 and small, but significant phase advances when given at CT 8. No consistent phase shifts were observed in response to carbachol injections at other circadian times. Phase shifts produced by carbachol injections at CT 8 and 12 were similar for both sighted and blind animals. Light pulses to sighted hamsters produced phase advances at CT 20 and phase delays at CT 12. Both the carbachol PRC and the PRC for light pulses in the Djungarian hamster have phase delay regions in the early subjective night. However, these two PRCs have different phase advance regions. These results indicate that carbachol mimics some of the effects of light on the circadian system in the Djungarian hamster and support the hypothesis that cholinergic mechanisms may play a role in mediating some of the phase-shifting effects of light on the circadian clock of mammals.